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JP-A-11-302358 

[Claims 1] 

A photocurable resin composition containing at least 
a photocationic polymerizable composition and a photoacid 
generator, wherein the photocationic polymerizable compound 
comprises 50 to 100% by weight of bisphenol A-type epoxy 
compound and 0 to 50% by weight of diluent. 

[Claim 2] 

The photocurable resin composition according to claim 
1, wherein the amount of the photoacid generator is 0.01 to 
10 parts by weight relative to 100 parts by weight of the 
photocationic polymerizable . 

[Claim 3] 

The photocurable resin composition according to claim 
1, wherein filler is allowed to be contained, and the 
content proportion of the photocationic polymerizable 
compound to the filler is 100:10 to 140 in weight ratio. 

[Claim 4] 

A photocurable resin composition characterized by 
containing 70 to 100% by weight of at least one selected 
from epoxy compounds having 2 or more functional group in a 
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diluent, wherein the diluent cited in claim 1 or claim 2 
has a viscosity at 25°C of 1 to 150 cP, and a shrinkage 
ratio in curing of less than 10%. 

[0012] 

The diluent used in the present invention is 
optionally used for the purpose of lowering a viscosity of 
photo-curable resin composition. The diluent indicates one 
having viscosity at 25°C of about 1 to about 4000 cP, which 
is lower than that of bisphenol A-type epoxy compound, and 
has a photocationic polymerizable functional group. Such 
examples include bisphenol F-type epoxy compound, bisphenol 
A D-type epoxy compound, diglycidyl ether of bisphenol A 
hydride and bisphenol F hydride, propylene oxide-added 
diglycidyl ether of bisphenol A, polyglycidyl ether 
obtained from aliphatic-diols, triols, and other polyols, 
butyl glycidyl ether, and other alkyl monoglycidyl ethers, 
cyclohexeneoxide, vinylcyclohexenedioxide, 3, 4- 
epoxycyclohexylmethyl-3' -4 ' -epoxycyclohexanecarboxyrate , 
di (3, 4-epoxycyclohexylmethyl) adipate, and other alicyclic 
epoxy compounds, diethylglycol divinyl ether, triethylene 
glycol divinyl ether, butanediol divinyl ehter, hexanediol 
divinyl ether, cyclohexane dimethanol divinyl ether, 
hydroxybutyl vinyl ether, dodecyl vinyl ether, and other 
vinyl ethers, 3- ( 1-propenyloxy ) -1, 2-propanediol 
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cycliccarbonate, and other propenyl ethers. 
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*7: photoradical polymerization initiator 

*8: Quart filler 

"p" indicates "parts". 
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*1 : Photo cationic polymerizable compound 

*2,*3, *5: Diluent ! 

*6: Photoacid generator I 
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JP-A-11-12495 

[Claim 1] 

UV-curable composition for an optical disc 
characterized by containing 5% by weight or more of 
urethane (meth ) acrylate , and having viscosity at the 
temperature of 25 °C of less than 200 mPa • s and a 
shrinkage ratio in curing of 8.5% or less. 

[Claim 2] 

The composition according to claim 1, the urethane 
(meth) acrylate includes a urethane (meth) acrylate obtained 
by allowing a (meth) acrylate monomer to react with 
polyisocyanate compound, wherein the urethane 
(meth) acrylate is obtained by allowing hydroxyl group 
containing (meth) acrylate to react with a lactone compound. 

[0016] 

Among them, compounds obtained by allowing 
hydroxyethylacrylate to react with an e-caprolactone has 
relatively low viscosity and is preferred in the present 
invention. PLACCEL Al, FA1DT, FA2, FA2D, FA3, FA4 , FA-5 
and others as commercially available products are obtained 
from Daicel-UCB Company Ltd.. Thus, urethane 
(meth) acrylate can be synthesized by allowing those react 
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with a poly isocyanate compound. Namely , urethane 
(meth) acrylate can be produced by a process of the only 
second step when the above commercially available products 
are used. 

Example 1 

20 parts of urethane acrylate, which is obtained by 
allowing 2 mole of a lactone-modif ied hydroxyehtyl acrylate 
"PLACCEL FA-1" available from Daicel-UCB Company Ltd to 
react with 1 mole of trilene diisocyanate, 25 parts of 
tris (2-hydroxyethy) isocyanurate triacrylate, 20 parts of 
tripropylene glycol diacrylate, 25 parts of tripropylene 
glycol diacrylate, 25 parts of isobornyl acrylate, 5 parts 
of ethylene oxide-modified trimethylol propane triacrylate, 
5 parts of 2-methyl-l- ( 4-methyltiophenyl ) -2-morpholino- 
pronanone-l-one, and 3 parts of benzophenone were mixed and 
dissolved at 75 °C for 1 hour, and thereby yielded UV- 
curable composition with pale yellow tranparent color. 
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JP-A-2002-256058 

[0005] 

As stated above, no resin compositions providing 
cured product with good curability and low shrink 
properties is obtained- Besides, acrylic UV-curable resins 
have high shrink properties of 10% or more, so it is 
difficult that the shrink properties come to be 5% or less 
even if inorganic packing agents are added.. Therefore, 
these compositions cannot be actually up to several 
required specification, which is the present situation. 
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JP-A-08-188702 

[Claim 1] 

A heat-curable resin composition characterized in 
comprising a cyanate resin, a compound having at least one 
or more of phenolic hydroxyl group, and an epoxy resin. 

[Claim 2] 

A heat-curable resin composition characterized in 
comprising an imide carbonate and an epoxy resin. 

[Claim 3] 

The heat-curable resin composition according to claim 
2, the imide carbonate is synthesized from a cyanate resin 
and a compound having at least one or more of phenolic 
hydroxyl group. 

[Claim 4] 

A process for producing a heat-curable resin 
composition, characterized in obtaining the heat-curable 
resin composition by synthesizing an imide carbonate from a 
cyanate resin and a compound having at least one or more of 
phenolic hydroxyl group in the presence of an epoxy resin. 
[Claim 5] 

A process for producing a heat-curable resin 
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composition, characterized in obtaining the heat-curable 
resin composition by synthesizing an imide carbonate from a 
cyanate resin and a compound having at least one or more of 
phenolic hydroxyl group in the presence of an epoxy resin, 
and adding an epoxy resin thereto. 

[Claim 6] 

A process for producing a heat-curable resin 
composition, characterized in obtaining the heat-curable 
resin composition by synthesizing an imide carbonate from a 
cyanate resin and a compound having at least one or more of 
phenolic hydroxyl group under an epoxy resin-free 
condition, and adding an epoxy resin thereto. 

[0015] 

Specifically, the feature of the present invention 
resides in that each cured product is obtained from the 
reaction of a cyanate resin or an epoxy resin by 
themselves, by allowing cyanate resin to be converted into 
an intermediate, a cured product . thereof imide carbonate, 
and is kept in that condition, and a heat-curable resin 
composition comprising a mixture of the imide carbonate and 
an epoxy resin to be cured. The conversion of cyanate 
resin into imide carbonate prevents from the reaction of a 
cyanate group and an epoxy group, and can provide a cured 
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product by the reaction of each heat-curable resin 
component one another. Accordingly , it can be avoided 
that a cured expansion appearance of cyanate resin is 
inhibited by reacting a cyanate group and an epoxy group. 

[0016] 

At result, the property of cured expansion the 
cyanate resin naturally has can exhibit without 
deterioration even in a mixture with an epoxy resin. 
Therefore, cured expansion of cyanate resin counterbalances 
cured shrink of epoxy resin, so a problem derived from 
cured shrink of a heat-curable resin component can be 
solved. Besides, a heat-curable resin composition with 
excellent adhesiveness and heat-resistance can be obtained 
when an epoxy resin is used as a component of heat-curable 
resin. By the way, a phenolic hydroxyl group reacted with 
cyanate resin is reborn along with the progress of cyanate 
resin curing reaction, and also contributes curing of epoxy 
resin . 

[0042] 
[EXAMPLES] 

The present invention will be illustrated in further 
detail with reference to several examples and comparative 
examples below, which by no means limit the scope of the 
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invention. In the following description, "parts" means 

"parts by weight", and "IR" means "infrared resonance 

spectrum''. 

[0043] EXAMPLE 1 

40 parts of tetramethyl bisphenol F dicyanate M-30 
(cyanate resin; available from Nihon Ciba-Geigy K.K.), 20 
parts of bisphenol A (phenol resin) , 20 parts of Epikote 
828 (epoxy resin; Yuka Shell Epoxy Co., Ltd.), and 40 parts 
of methyl ethyl ketone were mixed, stirred sufficiently, 
and the mixture was subjected to heat reaction at 80°C for 
4 hours. After confirming the complete conyertion of 
cyanate group into imide carbonate by IR analysis, a methyl 
ethyl ketone was immediately added to stop the reaction, 
and thereby yielded imide carbonate-containing composition. 

[0044] 

50 parts of the obtaied imide carbonate-containing 
composition, 20 parts of Epikote 1001 (epoxy resin: Yuka 
Shell Epoxy Co., Ltd.), and 50 parts of methyl ethyl ketone 
are sufficiently mixed to obtain a heat-curable resin 
composition . 

[0045] 

The obtained heat-curable resin composition was 
applied on "Apical 50 AH" (polyimide film: Kanehuchi 
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Chemical Industries Co., Ltd., 'trade name'), and is heated 
at 50 °C for 3 hours to be cured. Before and after curing, 
werpage of the polyimide film was measured to evaluate a 
curing shirink of a heat-curable resin composition. The 
werpage indicates y -' when the heat-curable resin 
composition was faced up, and x +' when the polyimide film 
was faced up using the average height of 4 corners of 
sample cut out 35mm x 40mm-square. Besides, in order to 
evaluate adhesiveness of a heat-curable resin composition 
and polyimide film, a sample was prepared for evaluation by 
the process of the step of applying a heat-curable resin 
composition on a polyimide film, laminating cupper film at 
120°C, the surface of which treated with a silane cuppling 
agent at 120°C, and pealing between a heat-curable resin 
composition and polyimide film. After making a pattern for 
measurement with 1 cm width, 90° peal strength was 
meastured at 150°C. The result was shown in Table 1. 
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